Addition of a 0.5 M KCl wash fraction from rabbit reticulocyte ribosomes causes a 3-to 10-fold increase in the extent of translation of natural mRNAs by Krebs-cell lysates. In the presence of the wash fraction, 1 pmol of rabbit or mouse 10S RNA directs the incorporation of 80 pmol of leucine into rabbit globin. The purified on a 15-30% sucrose density gradient (Fig. 1) . The 10S peak was isolated, concentrated by centrifugation, and stored at -70°after quick freezing with liquid N2. Encephalomyocarditis viral RNA was prepared as described (12).
A prerequisite to studies of quantitative changes in mRNA that accompany erythroid cell differentiation and certain hereditary anemias, including the thalassemia syndromes, is a highly sensitive, specific assay for globin messenger RNA (mRNA) (1) (2) (3) . A cell-free extract derived from Krebs ascites tumor cells can translate mouse, rabbit, and human globin mRNA (4) (5) (6) . Here, we demonstrate that the efficiency of this cell-free extract from Krebs cells to translate mRNAs is increased 3-to 10 -fold by the addition of a 0.5 M KCl ribosomal salt wash from rabbit reticulocytes. A similar ribosomal wash obtained from Krebs tumor cells does not replace the rabbit wash fraction. The translational factors in the wash fraction are not specifically stimulatory for globin mRNA; they also cause increased translation of endogenous tumor RNA and of added encephalomyocarditis viral RNA. The overall sensitivity of the system is such that 1 pmol of added 10S RNA permits the incorporation of 80 pmol of leucine into protein; this is 5-to 10-fold as active as systems previously described for translating human 10S RNA (6, 7) .
MATERIALS AND METHODS
[3H]Leucine ( Preparation of Krebs Lysate and tRNAs. Krebs cells were processed and an S-30 lysate was prepared as described (8, 9) . The (14) .
[3H]Leucyl-tRNA, when used, was prepared as described by Metafora et al. (15) .
Assay for Protein Synthesis. The assay used was similar to that described by Aviv et al. (9) . A 0.05-ml reaction mixture contained: 30 mM Tris-HCl (pH 7.5), 5 was used to elute chains. 0.5-1.0-ml samples were assayed for A20 and radioactivity directly from the column effluent. RESULTS Ion Requirements. With natural mRNAs, the Mg++ optimum in the presence and absence of wash fraction was 5 mM. The optimal K+ concentration was lower than that reported by others (4, 6, 9) ; in the absence of wash fraction, it was 65 mM; in the presence of wash fraction, it was 85 mM (Fig. 2) .
Dependence on tRNA. Incorporation of amino acids into protein by the Krebs lysate was markedly dependent on the addition of tRNA (Table 1 (9) . Prior incubation of the lysate with tRNA did not eliminate its tRNA dependence (Table 2 ). This result suggests that the dependence of this cell-free extract on added tRNA reflects, in part, loss of activity of tRNA during its preparation. mi, its activity is completely lost.
In the absence of added 10S RNA, there is no detectable globin synthesis in the cell-free system. Equal amounts of a and # chains are synthesized when human 10S RNA is added (Fig. 4) endogenous system (Tables 1 and 4) , and in the presence of encephalomyocarditis RNA (Table 5 ) and Q#5 RNA.
Preparations of wash fraction were shown to be free of ribosomes or ribosomal subunits by the inability of wash fraction alone to support globin synthesis with added rabbit globin mRNA in the absence of Krebs lysate. Wash fraction is free of mRNA, since addition of wash fraction alone to the Krebs lysate does not lead to the synthesis of detectable chains of rabbit globin.
Ribosomal wash fraction was also obtained from Krebs ascites cell ribosomes, by the same procedure used for rabbit wash fraction. In contrast to rabbit wash fraction, the Krebs fraction inhibits protein synthesis, both with endogenous and exogenous mRNA (Table 6) .
Presence of Aminoacyl-tRNA Synthetase in Wash Fraction. Wash fraction contains-aminoacyl-tRNA synthetase activity (Table 7) . Experiments were performed to determine whether the synthetases were responsible for the increased translation of mRNA in the presence of wash fraction. In Proc. Nat. -Acad. Sci. USA 69 (1972) (4) (5) (6) . It should be noted that the efficiency of the cell-free system described here for assaying mRNA is in the range reported in frog oocytes (21) .
The present studies demonstrate that a 0.5 M KCl ribo-, somal wash fraction from rabbit reticulocytes markedly increases the sensitivity of the Krebs cell-free assay. The system described is 5-to 10-fold more active in translating human 10S RNA as those previously reported (6, 7). The human 106 RNA assayed in these studies has been used to synthesize a segment of DNA large enough to contain the complete nucleotide sequence of a globin gene (25) . Further 
